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Analysis and modelling of the wood density variability of the French
forest species for the assessment of the forest biomass under climatic
change
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Forest ressources are increasing in France and in Europe

Sweden, from 1500 millions m3 up to 3000 millions m3 within one century
France, from 1350 millions m3 up to 2600 millions m3 within half a century

Changes are on forest areas, species forest composition, forest growth,
ownership,management, under climatic change

New basic knowledge is required to understand the processes behind these changes
NFI surveys are well suited for the acquisition of new knowledge

additional cost, they have data management

They provide annual forest information, their financial support is safe, additional information can be obtained at low

We introduce in the French NFI an innovative process aiming at collecting,
during four consecutive years

all the increment cores sampled by the NFI field staff

for the measurement of their wood density, shrinkage, mositure content etc.
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Low cost method for the wood density
measurement of 30000 increment cores/year

In hospital, the
Xray scanning
of 9000 cores
is performed
in one hour
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Scan of 1530 cores (15*17*6),  Section of a bench of 17 core boxes
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Wood density variability

——Pinus pinaster

——Pinus silvestris

——Pinus nigra var. corsicana
——Pinus nigra subsp. salzmannii
——Picea abies
Pseudotsuga menziesii
——Abies alba
——Carpinus betulus
—Fraxinus excelsior

——Fagus silvatica
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Wood density variability

Results, examples Feullus Résineux
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Intra and inter specific variability ——"in

1000

Sessile Oak vessel diameter and basic

maritime densit
800 = Pin sylvestre ensity
Laricio
600 o O
Pin noir O Cﬁ@

400

e Epicéas
200 Douglas
= Sapin

300 500 700 900

700 800 900
Wood basic density

QuercF ilex 200
Quercus suber
~_
150
= Number of plots
i .
= Quercus pyrenaica o 400 ) ~
E uercus petraea ® 3800 ®Peuplier cultivé '\.
b iCJue us robur| @ 1200 Peyplir nor "
© g . 100 & ,
s 600 Fagus s¥lvatlca Carpiays betulus Sep o cchee PP “,
o Pinus halepensis Fraxinug-excelsior — R &; Chitaigner g o dautiche ~ .
om Betula pendula —~ Hardwoods "‘“.ﬁ.‘““’":‘ j PR z/m,p Sureau noir s ..
Pinus nigra sukisp. nigra ﬂ;_ -+- Softwoods Satistisac. I8 BAC o Saule roux Hitre Chene pedonculé
s Castanea sativa Auine glutineux Jrembie jeau verny uexﬂ o Chéne rouge #
Larix decidba Biiug sylvestris eyl dpefis foiles ) Pommier sauvdge MO chéne tauzin
500 oS 2y Hinus nigra var. corsicana 504 ougias Erable sycomoy impe«ré\ harme Aas'ﬁmr-cnénzsewle.cnénefnéqe
A== Tilew! & grandes feulles  Méléze CEurg i Togie g 1
Pinus pinaé;ef._ — Nlster coutr” i laney Frne conmin G —
iesii ¢ Robinier faux acacia :
A—+b' EleEUQPtsuga menziesii Genévrier oxyesdre Emuhmiuwnw.ﬂ. m; m;nyh e i .
jesalba ..
400 S Ae—
Picea abies o
30 50 70 90 07 08 09

04 05 06
Soil water capacity Wood basic density "=

Annals of IUFRO 2019 XXV World Congress, Curitiba, Brazil R&dﬁ( W
Forest Science B4i: Long-Term Forest Monitoring Networks for Evaluating Responses to Environmental Change - y
i ¢ XyloDensMap project, JM LEBAN & al.

Radiologie en Lorraine j




Librrs » Egalic « Fraersié
RérusLIQUE FRANCAISE

e —r : B
— ] - J N
—— — FEDERATION NATIONALE DU BOIS
_—_f INSTITUT NATIONAL
o) —

DE L' INFORMATION

S(lENCE & |MPA(T CEOGRAPHIQUE

e XyloDensMap

MINISTERE
DE L'AGRICULTURE

L'ALIMENTATION

Conclusions
 Results

*  Xylotheque for all the 130 French forest species (110 000 cores)

*  Wood density data base (wood density profiles, shrinkage, moisture content, wood anatomy),
implemented in the NFI data base

* |n progress

. Models of forest biomass variations =f(management, ownership, location, climate, stand age,
species)

*  Wood anatomy variability along the different ecological gradients

* Perspectives

*  Simulation of the forest biomass increments variations under climatic change scenarii
*  Wood chemical properties including mineral content
* Improving our understanding of the climate change effects on the biomass variations at the scale

of the whole French forest ecosystem, by including wood properties in forest inventories
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* Supplementary material
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